Biosolids beneficial-use programs effectively recycle plant nutrients when these waste materials are applied at an agronomic rate. Plant-nutrient availability questions have arisen relating to Littleton and Englewood (L/E), Colorado Wastewater Treatment Plant biosolids applications to dryland wheat (Triticum aestivum L.)-fallow agroecosystems. What is the long-term estimated nitrogen equivalency (N E ) of the biosolids? Can we estimate long-term micronutrient distribution with continuous biosolids application? How does plantnutrient availability change with continuous application? Before each growing season we added biosolids at rates of 0 to 11.2 dry Mg ha 21 to plots arranged in randomized complete blocks with four replications per treatment. We found 12 years of application (6 applications to two sites in a 2-yr wheat-fallow rotation) produced N equivalencies, based on wheat-grain N uptake, of about 9 kg N Mg 21 biosolids. Estimated first-year mineralization rates were »21 to 33%. Since P, Cu, Ni, and Zn grain removal were ,1% of biosolids-applied concentrations, we estimated that tillage-layer (top 20 cm of soil) concentrations could be predicted within 5% of actual total soil contents based on biosolids additions of these nutrients. Biosolids additions produced linear increases in NH 4 HCO 3 -diethylenetriaminepentaacetic acid (AB-DTPA) soil extract concentrations of P, Cu, Ni, and Zn. Soils initially were Zn deficient; biosolids application provided plantavailable Zn for dryland wheat. If biosolids agronomic rates were based on P instead of N availability, these soils could not receive biosolids. Also, if the Colorado Phosphorus Index was utilized, agronomic rates would continue to be based on N. Biosolids addition to dryland winter wheat according to N agronomic rates is a feasible method of recycling plant nutrients.
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T HE USEPA (1993) 40 CFR Part 503 regulations for beneficial use of biosolids (sewage sludge) promotes recycling of this material on some crop lands since it is an excellent source of several plant nutrients such as N, P, Cu, Ni, and Zn. For continuous application, an important environmental quality and protection question is: Will biosolids N E in a dryland wheat agroecosystem change during Years 7 through 12 as compared with results for the first 6 yr? Short-and long-term answers to this question are important because the Colorado Department of Public Health and Environment (2003) and most other states require biosolids be applied at the agronomic rate for N. And, because biosolids organic N concentrations dominate over inorganic N forms, one may ask the following questions: What is the apparent first-year N mineralization rate in a dryland wheat rate during years of increased precipitat with that during years of drought? Also distribution and plant-nutrient availabi continuous biosolids application to a dr low agroecosystem?
Previous research provides some possi answer these questions. Barbarick and found that continuous biosolids applicat Colorado dryland wheat-fallow agroecos plications to two sets of plots) produced N fertilizer Mg 21 biosolids. They also year N mineralization rates at 25 to 32 of above-normal precipitation. In Wash et al. (1998) found that dryland winter w 11 to 44% of biosolids-borne N. Using 1 incubations, Lerch et al. (1992) found a zation for the L/E biosolids. He et al. 48% N mineralization from pelletized bi (2004) showed that temperature, bioso rate, and biosolids C/N ratio accounted of modeled mineralization variability.
When biosolids are land-applied base tion and crop N requirements, trace meta added. If biosolids exceed the USEPA element concentrations for land applic 1993), a trace-metal monitoring schem plemented. The most common approa biosolids-borne plant nutrients or trace balance calculations. This method has grees of success. On large plots in M et al. (1998) accounted for 119, 114, a biosolids-applied Cu, Ni, and Zn, resp top 45 cm of soil. By physically isolatin prevent lateral redistribution, Sukkariy could account for 93 to 96% of biosolids and Zn. Using extensive transects samplin Corey (1993) found 16 to 21% of appl Zn moved laterally outside the targeted were able to account for an average of 9 loading. By contrast, Berti and Jacobs ( 45 to 155% of Cd, Cr, Cu, Pb, Ni, an biosolids-amended soils. They also foun eral relocation of these elements and su exact accounting through mass-balance not be possible. duced from Agronomy Journal. Published by American Society of Agronomy. All copyrights reserved.
